Effect of the use-dependent, nicotinic receptor antagonist BTMPS in the forced swim test and elevated plus maze after cocaine discontinuation in rats.
Withdrawal from cocaine use often is associated with anxiety and depressive states. In this study the use-dependent, nicotinic acetylcholine receptor antagonist bis-(2,2,6,6-tetramethyl-4-piperidinyl) sebacate (BTMPS) was studied for its ability to reduce these symptoms in two rat models of anxiety and depression. Rats were administered saline vehicle, or two escalating doses of cocaine, for a period of 5 days and they were evaluated during the period after cocaine discontinuation in the elevated plus maze (anxiety) and the forced swim test (affect). BTMPS (0.25, 0.5, or 0.75mg/kg) was co-administered with saline or cocaine in the dependence phase. Withdrawal from cocaine administration alone resulted in reductions in both the time spent in the open arms of the elevated plus maze test, as well as entries into, and out of, the open arms of the maze. Withdrawal from cocaine also resulted in a reduction of escape behaviors, and the time to first immobility, in the forced swim test. Treatment with BTMPS produced a reversal of cocaine-induced anxiety-like behaviors in the elevated plus maze, including an increase (up to 68%) in time spent in the open arms of the maze and an increase in the number of crossings between open and enclosed arms. BTMPS also reduced depressive-like behaviors associated with the forced swim test, including up to a 62% increase in the time to first immobility and a 50% increase in escape behavior. These results provide proof of concept for the development and use of cholinergic compounds in the treatment of substance abuse.